Abstract: Nowadays, diabetes represents one of the major metabolic ailment challenge in the human community. The aim of this study was to scrutinize effectsof pumpkin seeds, husk tomato and their combination on diabetic-obese rats.Forty eight male albino rats (Sprague DawleyStrain) were divided into two main groups. The first main group (n=6) rats were fed on a basal diet (control negative, C-).The second main group (n=42) rats were fed on a high-fat diet (HFD)for six weeks to induce obesity. The rats in the second group (obese group) were administered with alloxan (120mg alloxan /kg bodyweight) to induce diabetes. Four days later, body weight gain was estimated for all rats in the first and second main groups and blood samples were collected from the eye ball of all rats to determinethelevelsofglucose, cholesterol and triglycerides. Thereafter,the second group rats were subdivided intosevensubgroups; subgroup 1(control positive, C+) animals fed on HFD, subgroup 2 (PS5) and 3(PS10) animals werefed on HFDcontaining 5and 10%driedpumpkinseeds, respectively,subgroup 4 (HT5) and 5(HT10) animals were fed on HFD containing 5and 10% husktomato, respectively andsubgroup 6 (PH3) and 7(PH6) animals were fed on HFD containing 3% pumpkinseeds+ 3% husk tomato and 6% pumpkinseeds+ 6% husktomato, respectively. Therefore 8 groups were designed and treatment lasted for 42 days.Positive control(obesediabetic) rats exhibitedsignificant (P˂0.05)increase in body weightgain, relative organsweight, lipid profile except HDL, kidneyfunctions, liver enzymes, glucose and leptin ascompared to thenegative control rats. Supplementing obesediabeticratswithpumpkinseeds, husktomato or theircombination decreased (P<0.05|) body weightgain, relative liver and kidneyweights, serum cholesterol, triglycerides, LDL, VLDL, uric acid, urea nitrogen, creatinine, AST, ALT ALP, glucose and leptin, while HDL increased.Thebestimprovement was shown in rats given6% pumpkinseeds+6% husktomato. In conclusion, pumpkinseedand husktomatorevealed signs of improvement in obese-diabetic rats which might be a good approach to be applied in human suffering from diabetes complications.
Introduction
Diabetes is a common endocrine disorder, affecting more than 100 million people worldwide and the World Health Organization predicts this number will increase fivefold in the near future Although insulin is the most common conventional treatment for diabetes [1] , diet therapy approaches have demonstrated many advantages in developing countries [1]; [16] . Obesity is one of the major risk factor for morbidity and mortality and has a strong association with diabetes. Obesity may be defined as abnormal growth of adipose tissue [35] . It has been recently known that using alternative complimentary medicine by several communities worldwide to get use of the natural contents in herbs, vegetables and fruits instead of using chemicals as medicine. Pumpkin seeds and oils have drawn the attention of many researchers around the world. It has been shown that pumpkin seed oils are beneficial as treatment of benign prostatic hyperplasia, enhancement of immunity, hypolipidaemic, antihypertensive, anthelmintic, antidiabetic and anticancer [26] The nutritional value of pumpkin seeds is due to the high protein content and the high energy potential of the high oil content. Oil in the seeds ranges 40%-60% of which 98%-99% is from the fatty acids oleic (up to 46.9%), linolenic (up to 60.8%), palmitic (up to 14.5%), and stearic (up to 7.4%). The ratio of monounsaturated to polyunsaturated fatty acids ranges from 0.60 to 0.75 [22] . [24] Pumpkin seeds and oil are rich in unsaturated fatty acids. Due to high omega-3 fatty acids [22] seeds and oil have been claimed to promote HIV/AIDS wellness [37] The lignans and phytosterolssuch as delta 7-sterols and delta 5-sterols, are of special interests [24] Moreover, antioxidative effects due to vitamin E, especially gammatocopherol were also considered. In fresh dried seeds concentration of alpha-tocopherol is 37.5 μg/g and gamma tocopherol is 383 μg/g, [22] . Beneficial hypolipidaemic effects due to supplementation of either pumpkin seeds or oil have been shown in rats Also, mixing pumpkin seeds with flax or pursalne seeds caused decreases in lipid parameters and resulted in anti-atherogenic potential [6] .Medicinal uses of husk tomato have been documented since early history; of these were antiasthmatic, anti-inflammatory, antispasmodic, anti-tumors and for urinary disorders [33]The effects of pumpkin seeds or oils combined with husk tomato on the health wellbeing of obese diabetic individuals still needs to be scrutinized. Therefore, it was the aim of the present study to investigate the effect of either or both plants on alleviating the adverse effects of diabetes in obese rats.
Materials and Methods

Materials and Animals
Casein, vitamins, minerals, cellulose, alloxan and choline chloride were purchased from El-Gomhoria Company, Cairo Egypt.Corn starch, saturated fat "beef tallow", soybean oil, pumpkin seeds were obtained from the Agriculture research center, Giza, Egypt and husk tomato were purchased from local market, Cairo, Egypt. 
Methods
Chemical composition of dried pumpkin seeds and husk tomato Moisture, Protein, fat, crude fiber and ash in pumpkin seeds and husk tomatowere determined according to the [4] while total carbohydrate was estimated mathematically by deference (Table 1) . 
Biological Experiment
Forty eightmale albino rats with mean body weight of 160 ± 10gwere kept in individual stainless steel cages under hygienic conditions and fed on a basal diet adlibitum for adaptation period of one week according to [29] After adaptation, rats were divided into two main groups. The first main group rats (control negative, C-: n= 6) were fed on a basal diet.The basal diet for control composed of casein (14%), corn oil (4%), sucrose (10%), vitamin mix (1%), salt mix (3.5%), cellulose (5%) and corn starch (62.5%). The second main group (n= 42) rats were fed for a period of 6 weeks on a high-fat diet (HFD) containing saturated fats(19%), soybean oil (1%) to provide essential fattyacids, sucrose (10%), casein (20%), cellulose (5%), vitamin mixture (1%), salt mixture (3.5%), choline chloride (0.25%) and the remainder was corn starch(40.25%) to induce obesity in rats [19]The second main group rats (obese group) were thereafter injected (i.m) with alloxan (120mg alloxan/kg body weight) to induce diabetes according to the method described by Four days later, body weight gain was estimated in the first and second main groups and blood samples were collected from the eye of all rats to determine the levels of glucose, cholesterol and triglycerides as bioindicators of obesity. Thereafter, the second group rats were subdivided into seven subgroups; subgroup 1(control positive, C+) animals fed on HFD, subgroup 2 (PS5) and 3(PS10) animals were fed on HFD containing 5 and 10% dried pumpkin seeds, respectively, subgroup 4 (HT5) and 5(HT10) animals were fed on HFD containing 5 and 10% husk tomato, respectively and subgroup 6 (PH3) and 7(PH6) animals were fed on HFD containing 3% pumpkin seeds+ 3% husk tomato and 6% pumpkin seeds+ 6% husk tomato, respectively. Therefore 8 groups of 6 rats each were designed and treatment lasted for 42 days. During the experimental period (6 weeks), the diets consumed and body weights were recorded per a week. At the end of the experiment, the rats were deprived of food overnight, anaesthetized and sacrificed, and blood samples were collected from the aorta. The blood samples were centrifuged and sera were separated and harvested to determine biochemicalparameters.Biochemical Attributes and Leptin Determinations Serum cholesterol was determined according to [2] triglycerids according to [13] , high density lipoprotein HDL according to [17] 
Relative Organs Weights
Liver and kidneys were separated from each rat and weighed to calculate the relative liver and kidneys to body weight (%).
Statistical Analysis
Data were statistically analyzed by least square analysis of variances to compare the differences among groups (mean ± standard deviation and one way ANOVA test) using SAS package [31] Differences between groups were estimated using Duncan's Multiple Range Test.The significant differences was considered at P< 0.05.
Results and Discussion
As shown in Table 2 , at the conclusion of the study the increase in body weight in the obese-diabetic control positive rate approached 61% over the normal control animals.Supplementing animals with pumpkin or husk tomato maintained the high body weight. Relative liver weight tended (P>0.05) to increase in obese-diabetic rats, keeping that rats given PH6 (6% Pumpkin seeds + 6% Husk tomato) showed the nearest liver relative weight similar to C-rats. Similar finding was found with relative kidneys weight revealing that PH6 rats had similar values to the control negative rats. Effects on kidney function As illustrated in Table 4 , uric acid, urea nitrogen and creatinine were elevated in obese-diabetic rats by 2-3 folds above control rats. All treatments relatively reduced these figures with the best close to normal treatment of husk tomato 10% (HT10) and 6% pumpkin+6% husk tomato (PH6) [3] found similar results of the improved renal function of obese rats by supplementing orlistat or pumpkin powder.The mechanism by which the pumpkin and tomatillo works might be ascribed to their contents of tetra cyclic triterpens, saponins, proteins, fibers, polysaccharides and minerals [10] and pectin [11]which alleviatethe toxic effects of alloxan on renal tubules. Table 5 exhibits data of the effects of pumpkin, tomatillo or their various mixtures on restoring the integrity of the liver in obese-diabetic rats. The induction of diabetes in alloxanintoxicated rats resulted in 2-5 folds increase in serum hepatic enzyme activities. The high levels of either herb or their combination at a high level (PH6) were the most effective to reduce the leakage of hepatic cellular enzymes, even though none of the treatments reduced the high values to its original level in negative control rats.
Effects on lipids profiles
Effects on hepatic enzymes
[25] reported a hepato-protective effect inacetaminophen -intoxicated Sprague-Dawley rat's liver damage resulting in increases of serum AST and ALT. They found significant reductions in serum AST and ALT due to supplementing animal's diet with pumpkin seeds, attributing this effect to the protein content in seeds having potent antioxidants effect as revealed by chelating effect, antixanthine oxidaseproperties, and free radical scavenging activity. Also, different forms of tocopherol were isolated of pumpkin seeds showing enhancement for the β cells in pancreas for insulin sensitivity [9] 
Effects on serum glucose and leptin
As shown in Table 6 , serum glucose doubled in obesediabetic rats. However, supplementing these diabetic rats with tomatillo and/or pumpkin reduced (P<0.05) serum glucose to levels above normal control. The best treatments that resulted in the least amounts of glucose were PS10, HT10 and PH6, even though the reduction doesn't approach the normal level. Due to its insulin-production properties, the decrease in systemic glucose was evident. Evidently, as the level of either herbs increases it reduces the serum glucose, therefore it is anticipated that the increase above 105 might enhance the glucose level to reach its counterpart in negative control animals. It has been shown that the bioactive component in pumpkin is a polysaccharide [36] It has been demonstrated that polysaccharides content in a water extract pumpkin produces higher hypoglycemic effects than those of the glibenclamide in alloxan-induced diabetic rats [36][5]obtained lower glucose when diabeticrats were supplemented with pumpkin.Leptin increased in obese-diabetic rats by about 6 folds than negative control rats, however all treatments didn't restore its normal level (2.31 ng/ml). Since these rats were exposed to fattening, there appears that leptin which is mainly conserved in the adipose tissues was under which is defined as "leptin resistance" [23] .
There are several mechanisms that regulate leptin actions and its resistance in the case of obesity especially on the hypothalamus [7] ; [32] In conclusion, administration of husk tomato and/or pumpkin seeds for the obese-diabetic rats at the levels of 10% or above mitigated the adverse effects on metabolic attributes, but didn't affect the leptin hormone. Further studies are warranted to pursue effects of supplementing higher levels of both herbs. 
